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Summary: We examined the karyotype of Coleus 
formosanus Hayata (Labiatae) collected from 
Yonaguni Island, Okinawa Prefecture. This piant had 
2n = 50 chromosomes, confirming the count reported 
previously from Taiwan (Hsieh and Huang 1998). 
The metaphase chromosomes ranged from 1.1 pm 
to 2.5 pm in length and 1.0 to 2.3 in arm ratio. The 
longest four pairs were all submetacentric and the 
other 21 pairs were all metacentric. The karyotype 
is formulated as 2n = 50 = 42m + 4sm + 2 sc sm + 
2 l stn. and shows that this species has a new basic 
chromosome nttmber of x = 25. 

Coleus formosanus Hayata (Labiatae) is a 
perennial herb distributed between Japan, Taiwan 
and the Philippines. In Japan this species occurs 


only in Yonaguni Island, Okinawa Prefecture 
(Murata and Yamazaki 1993). Chromosome 
number of this species is reported to be 2n = 50 
in Taiwanese C. formosanus (Hsieh and Huang 
1998). As listed in Table 1, the genus Coleus 
has various chromosome numbers of n = 12, 
14, 15, 16, 17, 24, 25, 34, and 36, and 2n = 24, 
28, 30, 32, 34, 48, 49, 50, 51, 52, 56, 60 and 64. 
On the basis of these counts, basic chromosome 
numbers of this genus had been proposed as x = 
6, 7, 8, 9, 12, 14, 15, 16, 17 and 18 (Darlington 
and Wylie 1955, Bir and Saggoo 1982, Gill 
1984, Singh 1995). The somatic chromosome 
count of 2n = 50 in C. formosanus reported by 
Hsieh and Huang (1998), however, does not 
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Fig. 1. Photograph at somatic metaphase chromosome of Coleus formosanus. A. Somatic 
metaphase. B. Karyotype. Arrows indicate chromosome anns with satellites and arrowheads 
indicate chromosome anns with second constrictions. Bars indicate 5 pm. 


correspond to any base number in these basic 
chromosome numbers. Coleus formosanus with 
2n = 50 chromosomes may be an aneuploid 
piant. Thus, in order to elucidate the basic 
chromosome number of this species, this study 
was performed to clarify the karyotype of C. 
formosanus. 

A piant of C. formosanus collected in 


Yonaguni Island, Yonaguni-cho, Yaeyama- 
gun, Okinawa Prefecture, and then cultivated 
in the experimental garden at the Faculty of 
Science, University of Toyama was used for 
the study. The karyotype was determined 
using a meristematic cell obtained ffom a root 
tip subjected to the ordinal squash technique. 
Newly formed root tips sprouted from the 
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Table 1. Previous reports for the chromosome numbers in Coleus 


Taxon 

Chromosome 

number 

Reference 


n 

2n 


C. amboinicus Lour. 

34 

34 

Mehra and Gill (1968, 1972), Gill (1984) 

Hsieh and Huang (1998) 



56 

Krishnappa and Basavaraj (1982) 

C. aromaticus Benth. 

16 


Scheel (1931) 


17 


Saggoo and Bir (1983), Bir and Saggoo (1985) 

C. barbatus Benth. 

17 

30 

Bir and Saggoo (1979, 1982) 

Cherian and Kuriachan (1981) 



32 

Riley and Hoff (1961), Hakeen and Rife (1966) 

var. vershaffieltii (Lem.) Lem. 


48-52 

Huang et al. (1989) 

C. blumei Benth. 

12 


Koul et al. (1976) 


24 


Furusato (1940), Reddy (1952), Hakeen and Rife (1966), 

Mehra and Gill (1972), Bir and Saggoo (1985), Gill (1984) 


25 

(48+1) 

Reddy(1952) 


36 

30 

Reddy (1952) 

Singh (1985) 



48 

Reddy (1952), Hakeen and Rife (1966), Huziwara (1968) 



ca.48 

Morton (1962) 

C. carnosus Hassk. 


28 

Morton (1962) 

C. comosus Hochst. ex Gurke 


32 

de Wet (1958) 

C. esculentus (N. E. Br.) G. Taylor 


24 

de Wet (1958) 

C. formosanus Hayata 


50 

Hsieh and Huang (1998) 

C. forskohlii Briq. 

15 


Mehra and Gill (1972), Saggoo and Bir (1983), Gill (1984), 

Bir and Saggoo (1985), Bahl and Tyagi (1988) 


17 

28 

Saggoo and Bir (1983) 

Reddy(1952) 



30 

Krishnappa and Basavaraj (1982) 

C. frederici G. Taylor 


28 

Morton (1962) 

C. x-hybridus Hort. 


48 

Reddy(1952) 

C. laciniatus Benth. 

24 


Reddy (1952) 

C. lanuginosus Hochst. ex Benth. 


30 

Morton (1962) 

C. malabaricus Benth. 

14 

28 

Saggoo and Bir (1982, 1983), Bir and Saggoo (1985) 

Krishnappa and Basavaraj (1982), Cherian and Kuriachan (1984) 

C. parviflorus Benth. 

24 

48 

Vasudevan et al. (1967) 



56 

Mukherjee (1959) 



64 

Raghavan (1958) 

C. pentheri Gurke ex Zahlbr. 


32 

de Wet (1958), Riley and Hoff (1961) 

C. rehmannii Briq. 


48,60 

de Wet (1958) 

C. rehneltianus A. Berger 

ca.24 

Scheel (1931) 

C. scutellarioides (L.) Benth. 


48 

Borgmann (1964) 

C. shirensis Gurke 


34 

Morton (1962) 

C. spicatus Benth. 


30 

Cherian and Kuriachan (1984) 

C. thyrsoideus Baker 

14 


Cherian and Kuriachan (1984) 

C. vagatus E. A. Bruce 


32 

de Wet (1958) 
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Table 2. Measurements of somatic metaphase 
chromosomes in Coleus formosanus 


Chromosome T . , . 

Length (nm) 

pair 

Arm ratio 

Form 

i 

0.5+ 0.6+ 1.4 = 2.5 

2.3 

sm 

2 

0.8+ 1.4 = 

2.2 

1.8 

sm 

3 

t + 0.7 + 1.3 

= 2.0 

1.9 

sm 

4 

0.6+ 1.4 = 

2.0 

2.3 

sm 

5 

1.0+ 1.0 = 

2.0 

1.0 

M 

6 

0.9+ 1.0 = 

1.9 

1.1 

m 

7 

0.9 + 0.9 = 

1.8 

1.0 

M 

8 

0.8 + 0.9 = 

1.7 

1.1 

m 

9 

0.8+ 0.9 = 

1.7 

1.1 

m 

10 

0.8 + 0.9 = 

1.7 

1.1 

m 

11 

0.8+ 0.9 = 

1.7 

1.1 

m 

12 

0.8 + 0.9 = 

1.7 

1.1 

m 

13 

0.8+ 0.9 = 

1.7 

1.1 

m 

14 

0.7 + 0.9 = 

1.6 

1.3 

m 

15 

0.7+ 0.8 = 

1.5 

1.1 

m 

16 

0.7+ 0.8 = 

1.5 

1.1 

m 

17 

0.6+ 0.8 = 

1.4 

1.3 

m 

18 

0.6 + 0.8 = 

1.4 

1.3 

m 

19 

0.6+ 0.8 = 

1.4 

1.3 

m 

20 

0.6 + 0.7 = 

1.3 

1.2 

m 

21 

0.6 + 0.7 = 

1.3 

1.2 

m 

22 

0.6+ 0.7 = 

1.3 

1.2 

m 

23 

0.6+ 0.7 = 

1.3 

1.2 

m 

24 

0.6 + 0.6 = 

1.2 

1.0 

M 

25 

0.5+ 0.6 = 

1.1 

1.2 

m 


cultivated piant were collected, pretreated in 
2mM 8-hydroxyquinolin at room temperature 
(ea. 25°C) for 1 hour, and incubated at 5°C for 
15 hours. Then the root tip was fixed with a 
mixture of glacial acetic acid and ethyl alcohol 
(1:3) for 1 hour, soaked in IN hydrochloric acid 
at room temperature for 1 hour, macerated in 
IN hydrochloric acid at 60°C for 10 minutes, 
washed in tap water, and then stained in a drop 
of 2% lacto-propionic orcein on a slide glass. 
Chromosome form s were described based on the 
nomenclature proposed by Levan et ai. (1964). 

This piant had 2n = 50 chromosomes (Fig. 


1 A), in consistent with Taiwanese C. formosanus 
by Hsieh and Huang (1998). The chromosomes 
at metaphase ranging from 1.1 pm to 2.5 pm 
in length and 1.0 to 2.3 in arm ratio (Fig. 1B, 
Table 2). In the chromosome complement, the 
longest four pairs were ali submetacentric and 
the other 21 pairs were ali metacentric (Table 
2). Within the four longest submetacentric pairs, 
the frrst and the third longest pairs had second 
constrictions and satellites on their short arms. 
The karyotype is thus formulated as 2n = 50 = 
42m + 4sm + 2 sc sm + 2 l sm, and shows that this 
species has a new basic chromosome number of 
x = 25. This basic chromosome number is the 
largest within the basic chromosome numbers 
known in this genus. 

This work was supported in part by a 
Reserch Fellowship for Young Scientists from 
the Japan Society for the Promotion of Science 
(no. 20011439). 
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